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phenothiazine Derivatives 



We, Smtth Kunb & French Labora- 
tories, a corporation organized under the 
laws of the Commonwealth of Pennsylvania, 
one of the United States of America, of 1530 

5 Spring Garden Street, Qty of Philadelphia, 
Commonwealth of Pennsylvania, United 
States of America, do hereby declare the in- 
vention, for winch we pray that a patent may 
be granted to us, and the method by which 

10 it is performed, to be particularly described 
in and by the following statement: — 

This invention relates to new 10-{piper- 
azinylalkyl) - perftioroalkylphenothiazine 
derivatives. The novel compounds of this in- 

15 vention are of value as therapeutic agents. 

More specifically, the compounds of tins 
invention have utility as anti emetic s, tran- 
quilizers, antihistamines, spasmolytics, anti- 
shock agents and potentiators of various drugs 

20 such as analgetics and anesthetics. When used 
as tranquilizers, these compounds have the 
ability to abate mental disturbances such as 
anxiety, confusion or e xci tation without 
physical incapacitation. In addition, these 

25 compounds have chemotherapeutic or anti- 
microbial activity, such as antibacterial and 
fungicidal activity. Further, the novel com- 
pounds of this invention have a surprisingly 
low degree of toxicity. 

30 The compounds of this invention are 10- 
(piperazmylalkyi) - perfiuoroalkylphenothi- 
azine derivatives represented by the general 
formula: 



Formula I. 




35 



wherein: 

Y represents perfluoroalkyl of 1 to 3 carbon 
atoms, preferably — CF S , 

A represents a straight or branched alkylene 
chain of from 2 to 6 carbon atoms separating 40 
the nitrogen atoms linked thereto by at least 
two carbon atoms, 

I^isH, 

Ra> and R3 each represent methyl, 
ethyl or hydrogen, 45 
represents the following: 

cydoalkyl of 5 or 6 carbon atoms, for ex- 
ample, cydopentyl and cyclohexyl; 

cydoaUtylalkyl of from 6 to 10 carbon 
atoms, such as /3-cydohexylethyi and ft- 50 
cyclopentylmethyl; 

alkenyl of from 2 to 6 carbon atoms such 
as ally! and isocrotonyl; 

dialkylamino - lower - aJkyl having one to 
six carbon atoms in each of the alkyl por- 55 
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tions and 2 to 6 carbon atoms in the lower 
alkyl portion, preferably dimethyl or di- 
ethylamino-lower-alkyl, for example 
dimethylarmnobutyl and diethylamino- 

5 ethyl; 

hydroxy - lower - alkyl of from 2 to 6 
carbon atomsj for example, hydroxyethyi 
andhy uW y bu iyl; . 
Jrydroxy - lower - alkyl - oxy - lower - ateyJ, 
10 the lower alkyl portions having 2 to 6 
carbon atoms, for example, w-hydroxy- 
ethoxyethyi and <^hydw>xypropoxy- 
propyl; 

phenyl; chmamyk furoyloxybutyl; furoyl; 

15 thejtyl; 

monocyclic aralkyl having 2 to 6 carbon 
atoms in the alkyl portion,, for example, 
phenyUower-aSky^ such as benzyl, phen- 
ethyl and w-phenylbutyi; 

20 aliphatic acyt of from 1 to 6, preferably 
1 to 4 carbon atoms, for example, f ormyi, 
acetyl, bntyryl, propionyl, caproyl, iso- 
caproyl, or crotonyl or halogenated deriva- 
tives of said aliphatic acyis such as chloro- 

25 acetyl, trifluoroacetyl, heptafluorobutyryi 
and dichloroacetyi; aBcycUc aUpJuxUc acyl 
of from 7 to 10 carbon atoms, such as 
eyaope rrtyrpr o pi onyl, hexahydrobenaoyl 
and cycloh exylbu L y i yl ; monocyclic aryl- 

30 aliphatic acyl of from 6 tolO carbons, such 
as cinoamoyl, phenylacetyl, phenyiprD- 
pionyl or benzoyl; carhomethoxy; carb- 
ethoxy; carhobenzoxy; carbamyl; 
dialkyl carbamyl having 1 to 6 carbon atoms 

35 in the alkyl portions such as diethyicarb- 
amyl or dimethylcarbarnyl; N-pkenyl 
carbamyl; 

aliphatic - acyloxy - lower - alkyl having 
from 1 to 6, preferably from 2 to 4 carbon 
40 atoms in the acyloxy portion and 2 to 6 
carbon atoms in the lower alkyl portion, 
such as acetoxyethyl, crotonoyloxyethyl, 
butyryloxybutyi or isocaproyloxyethyi and 
monocyclic aroyloxy - lower - alkyl hav- 
45 ing 2 to 6 carbon atoms in the lower alkyl 
portion such as benzoyioxy-lower-alkyL 
Any of the acyl moieties defined above 
tinder "acyl" can be used as substi- 
tuents on the oxygen atom of the hydroxy- 
50 lower^alkyl moieties. 

The values of Y, A, R to R» R^, R*, R, and 
Re in Formula I should be chosen so that in 
any one compound, when Y is GF„ A is 
propylene and Rj, Rq, R* and R* are each 
55 hydrogen, Re is not hyd^^4ower-alkyl hav- 
ing 2 or 3 carbon atoms in the alkyl portion, 
nor aliphatic acyioxy-lower-alkyl haying 1 to 
6 carbon atoms in the acyloxy portion and 2 
or 3 carbon atoms in the lower alkyl portion. 
qq Advantageous compounds of this invention 
are represented by the above structural formula 
when: 

Y repreesnrs trifruortunethyl, 
A represents ethylene, propylene or 2- 
£5 methyl-propylene, 



R 2 , R 3 , R< and R 5 represent hydrogen, and 

R, represents hydroxy - lower - alkyl, 
aliphatic acyloxy - lower - alkyl or hydroxy- 
lower - alkyl - oxy - lower alkyL When A 
represents ethylene or 2-metbylpropyleiie, and 70 
hydroxy! - lower - alkyl having 4 to 6 carbon 
atoms in the alkyl portion, aliphatic acyioxy- 
lower-alkyl having 1 to 6 carbon atoms in the 
acyloxy portion and 4 to 6 carbon atoms in the 
lower alky! portion, or hydmxy-loweMlkyl- 75 
osxy-tower-alkyl, when A represents propylene. 

By the term "alkyl" where used herein, 
aliphatic groups having not more than 6 
carbon atoms and, preferably not more than 
4 carbon atoms, is intended except where 80 
otherwise specifically indicated. 

The term "lower alkyl" is used in connec- 
tion with alkyiene residues and as thus used 
represents aliphatic groups of from 2 to 6 
carbon atoms, preferably 2 to 4 carbon atoms 85 
except where otherwise specifically indicated. 

This invention also includes salts of the 
above dpffaftfl bases formed with non-toxic 
organic anH inorganic acids. Such salts are 
easily prepared by methods known to the art. 90 
The base is reacted with either the calculated 
amount of organic or inorganic acid in water- 
nrisdb le solvent, such as acetone or ethanol, 
with isolation of the salt by concentration and 
cooling, or an excess of the acid in water- 95 
immiscible solvent, such as ethyl ether or 
chloroform, with the desired salt separating 
directly. Exemplary of such organic salts are 
those* with maleic, fumaric, benzoic, ascorbic, 
pamoic, succinic, bismethylenesaficyUc, 100 
methanesuHonic, ethanedisulfonic, acetic, pro- 
pionic, tartaric, salicylic, citric, gluconic, lactic, 
malic, mandehc, dnnamic, ritraconic, aspartic, 
stearic, palmitic, imconic, gtycolic, ^amino- 
benzoic, glutamic, benzene sulfonic and theo- 105 
phyiline acetic acids as well as with the 8- 
halotheophyilines, for example, 8-chlorotheo- 
phyiline and 8-bromotheophylline. Exemplary 
of such inorganic salts are those with hydro- 
chloric, hydrobrornic, sulfuric, sulfamic, phos- 110 
phone and nitric acids. Of course, these salts 
may also be prepared by the classical method 
of double decomposition of appropriate salts 
which is well known to the art 

The compounds of this invention are pre- 115 
pared using 2 - perfiuoroalkylphenotrtiazine 
starting materials which are prepared by 
methods well-known to the art and most 
readily by classical methods of phenothiazine 
formation, such as thionation of properly sub- 120 
stituted 2-perfixK>roalkyldiphenyl amines, 
namely, the Bernthsen reaction. Reference may 
be had to " S. P. Massie, Chemical Reviews, 
54; 794 (1954) 

The 2 - perfluoroalkylphenothiazine nucleus 125 
is condensed with a reactive piperazmyialkyi 
ester having the desired piperazmyialkyi group. 
The condensation is carried out by refluxing 
the reactants in an inert aromatic solvent, such 
as benzene, xylene or toluene, in which at least 130 
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one of the reactants must be soluble. A suith 
able add-binding agent may be included, such 
as an alkali metal amide, preferably sodium 
amide or potassium amide; an alkali metal 

5 hydroxide, preferably potassium hydroxide; an 
alkali metal hydride, preferably sodium 
hydride; or alkali metal aryl or alkyi com- 
pounds, preferably phenyl sodium. 
The piperazinylalkyl ester is preferably used 

10 as the free base although the acid addition 
salts may be used with a corresponding 
increase in the amount of inorganic base as 
defined above. Any reactive piperazinylalkyl 
ester containing the desired substituted piper- 

15 azbyialkyi group may be used, such as the 
hahdes, preferably bromide or chloride, or the 
sulfonic or sulfuric esters, preferably the p- 
toluene sulfonate. 
Hie 10 - (piperazinylalkyl) - perfluoroalkyl- 

20 phenoduazines are alternatively prepared by 
methods which involve chemical modifications 
of an alkyi chain which has a reactive, terminal 
group such as a halogen, a carboxy, tosyiate, 
aldehydo or cyano group and which is attached 

25 to the lO-position of the parent 2-perfluoro- 
alkyiphenomiazine. Such methods are con- 
veniently used to prepare 10 - (N - substituted- 
piperazinylalkyl) - 2 - perfluoroalkylpheno- 
tmazines and are particularly valuable for the 




A —OH 



+ H-N M-(?s 
>— < 
*1 *5 



It is, at times, convenient to react the 10- 
60 (o - hydroxyalkyl) - perfluoroalkylphenothi- 
azine derivative obtained as hereafter described 
with a reactive inorganic halide, such as 
thionyl MnnAe^ tMonyl bromide or phosphorus 
pentachloride, in a non-ionic solvent, such as 
65 benzene or xylene, to give a 10 - (*> - halo- 
alkyl) - perfluoroalkylphenothiazine which is 
then reacted with a piperizine preferably in 
excess or in the presence of an acid binder, 
such as sodium carbonate in an aqueous alcohol 
70 medium. 

As a further example of the preparation of 
these compounds, certain 10 - (*> _ piperazmyl- 



preparation of the piperazines unsubstituted at 30 
the terminal N position which are useful inter- 
mediates for the preparation of the compounds 
of this invention* These synthetic procedures 
will be more evident from the following 
description. 35 

For example, the 2 - perfraoioalkylpheno- 
thiazines substituted in the 10-position with 
an alkyi chain containing a terminal reactive 
ester group, such as tosyiate, are prepared as 
in the following procedure. A 2-tetrahydro- 40 
pyranyl ether of a haloalkanol is condensed in 
an inert solvent, such as xylene, with a ^-per- 
fluoroalkylphenothiazine in the presence of an 
acid binder, such as sodamide, to give a 10- 
(w - tetrahydropyranyloxy - alkyi) - 2 - per- 45 
fluoroalkyiphenotbiazine. The p rotect i ve 
pyranyl group is removed with acid, for ex- 
ample, hydrochloric acid. The resulting U0- 
(oj - hydroxyalkyl) - 2 - perfluoroalkylpheno- 
thiazine derivatives is then esterified with an 50 
appropriate acyl halide, such as tosyl (p- 
toluene sulfbnyi) chloride to give the desired 
reactive ester, in this case the tosylate, The 
resulting ester is reacted with a piperazine, pre- 
ferably at reflux in alcohol with a mild alkali. 55 
This procedure is illustrated in the following 
scheme: 




R 4 *5 



alkyi) - 2 - perfluoroalkylphenoduazine deriva- 
tives are prepared from the terminal primary 
amine derivatives by condensing a 10-(»- 75 
aminoalkyi) - 2 - perfluoroalkylphenothiazine 
(made readily by reduction of the <*-cyano- 
alkyi analogue) with a substituted bis - (B- 
haloalkyl) - amine, such as an aralkylbis - ifi- 
haloalkyl) - amine, to give a 10 - [w - (N- 80 
substituted - piperazinyl) - alkyi] - perfluoro- 
alkylphenothiazine such as a 10 - [&> - (N- 
aralkyipiperazinyi) - alkyi] - perfluoroalkyl- 
phencthiazine as specifically illustrated in the 
following scheme showing the formation of the 85 
N-aralkylpiperazinyi derivatives. 



4 



829,246 



10 



20 



etc 



X-CH 2 -CH 2 
X-CH2-CH 2 



>-QTQ%l 



A-NH 2 




X as used in the above and following scneme 
equals halogen- . 

The compounds of Formula I where is 
an easily removed group such as an acyl group 
are useful intermediates for preparing other 
N-substituted compounds of mis invention by 
hydrolysis followed by reaction with reactive 
esters such as bromides, iodide or chlorides or 
with ethylene oxide. This route of synthesis 



N-aralkul 



conveniently gives compounds of tins inven- 
tion in good yield and purity which wouldbe 
obtained otherwise with more difficulty. For 
example, the production of 10 - (N - substi- 
tuted - piperazinylalkyl) - 2 - perfluoroalkyl- 
phenothiazines may be accomplished by pro- 
tecting the nitrogen of the piperaanyialkyl 
ester with a f ormyl group by the following 
procedure: 



25 



30 



35 



40 



45 




The monosubstiflntEd piperazine is heated at 
reflux with an excess of a formic acid ester, 
such as methyl or ethyl formate. The vola- 
tfles are removed m vacuo and the desired-N- 
formylpiperazm^alkyl ester isolated by dis^ 
filiation or fractional crystallization. Option- 
ally, the N-fonnylrHr^ra2^ ester may 
be formed by reversing the order of reaction, 
for instance by N - formulating « - hydroxy- 
lower - alkylpiperazine and then reacting with 
tMonyl chloride to form N - (« - chloro- 
lower - alkyl) - N - formyipiperazine. This 
N-fbrmyl ester is reacted with 2 - perfruoro- 
alkylphenothiazine to give 10-[*KN'-fbrmylr- 
raperazinyl) - alkyl] - 2 - perflucroalkylplieno- 
The protective formyi group is 



15 



removed by mild hydi o l ysis conditions, such 
as with dilute sodium hydroxide solution, to 
give the desired 10 - (« - raperazm yialky l) - 2- 
perfluoroalky^henodnazine. Atoexnatrvely, the 
protecting group may be a benzyl group which 
cannot be removed by hydrolysis but will be 
removed by catalytic hydrogenation. 

Tins compound is farther N-substrtnted by 
alkyiation methods, such as with a reactive 
ester as discussed above in the presence of 
base, for instance with a substituted alkyl 
haHde with potassium carbonate. Alterna- 



tively, hydroxy alkyiation can be accomplished 
by reaction with an alkylene oxide such as 
ethylene oxide, or alklation by N-acylation 
followed by reduction of the resulting amide, 
^for instance by reduction with lithium 
"aluminum hydride in tetrahy drofuran. ^ 
TTie^orejgmg is a general description of 
the main synthetic routes in the preparation 
of 10 - (<» - piperazinylalkyl) - 2 - perfluoro- 
alkylpheothiazine derivatives. It will be 
readily apparent to one skilled in the art that 
variations of these procedures are possible. Of 
particular advantage as preparative procedures 
are the first two methods discussed, namely, 
substitution of 2 - perfluoroalky^henothiazine 
in the Imposition of the nucleus by reaction 
with a reactive piperazinylalkyl ester, and 
utilization of 2 - pet&ioroalkylphenothia ziue 
derivatives substituted in the 10-posMon with 
aliphatic chains containing a reactive terminal 
group. 

It will be readily apparent to one skilled in 
the art that certain of the compounds of this 
invention, notably those in A is represented 
by an aliphatic carbon chain branched so that 
an asymmetric carbon atom is formed or where 
the ci>-piperazinyl moiety is C- substituted, may 
be present as optical or ds-trans isomers. The 
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connotation of the general formulae presented 
herein is to include the separated d or I optical 
isomers as well as the dl mixture of these 
isomers. If desired, the isomers may be 

5 separated for individual use by separation 
methods known to the art, such as fractional 
crystallization of the {/-tartrate salts of the per- 
fluoroalkyiphenothiazme derivatives. Alterna- 
tively, a synthesis starting with an optically 

10 active side chain may yield the desired optical 
isomer. 

The following examples will be illustrative 
of compounds of this invention and the pro- 
cedures for their preparation and will serve 

15 to make fully apparent all of die compounds 
embraced by the general formula given above 
and the preparation thereof respectively. 
Example 1. 
A suspension of 69.0 g. of 2 - trifluoro- 

20 metibyiphenothiazine in 1 1. of toluene with 
10.0 g. of sodium amide is heated at reflux 
with high speed stirring for IS minutes. A 
solution of 54.1 g. of 1 - formyl - 4 - (3 1 - 
chloropropyi) - piperazine, [prepared by ror- 

25 mylating 1 - (3 1 - bydroxypropyl) - piperazine 
by refluxing in an excess of methyl formate, 
purifying the 1 - formyl - 4 - (3 1 - hydroxy- 
propyl) - piperazine by vacuum distillation, 
reacting mis compound with an excess of 

SO thionyl chloride at reflux and isolating the 
desired 1 - formyl - 4 - (3 1 - chloropropyl}- 
piperazine by neutralization with sodium car- 
bonate solution followed by distillation] in 200 
mL of toluene is added The reflux period 

35 is continued for four hours. The cooled reac- 
tion mixture is treated with 200 mL of water. 
The organic layer is extracted twice with dilute 
hydrochloric acid. The acid extracts are made 
basic with ammonia and extracted with ben- 

40 zene. The volatiles are taken off in vacuo at 
the steam bath to leave a dark brown oil which 
is IQ-P^N-fonnylpineiazmyi^propyl]-^ 
trifluoiproethylphenothi a zin e. It can be dis- 
tilled at 260° C. at 10 microns, or used directly 

45 without distillation if desired. 

Example 2. 
A solution of 33 g. of 10 - (2 1 - cMoroetfcyf)- 
2 - trifluoromedn^phenothiazine (prepared by 
the reaction of ethylene oxide with 2-trifluoro- 

50 metfaylphenothiazine followed by subsequent 
treatment of the P - hydroxyethyl compound 
with thionyl chloride) and 25 g. of anhydrous 
piperazine in 200 mL of isoamyi alcohol is 
heated at reflux for twelve hours. The reac- 

55 tion mixture is then washed well with water. 
The organic layer is extracted with dilute 
hydrochloric add. After neutralizing with 
ammonia and extracting with ethyl acetate, 
drying and evaporating the acetate extracts 

60 gives 5 g. of the crude base, 10 - (2 1 - pdper- 
azmylethyi) - 2 - tiifluoromemylplienothiazme. 

A suspension of 3.9 g. of 10 - (2 1 - piper- 
azinyiethyl) - 2 - txmuommetib^phenothiazine, 
2.0 g. of 2 - btiomo - 1 - diemylammoethane 

65 and 0.5 g. of sodium amide in 50 mL of ben- 



zene is heated at reflux with stirring for six 
hours. The reaction mixture is isolated by die 
procedure of Example 1. The crude syrup, 
10 - [2 1 - (£ - N - cue%lammoethylpiper- 
azinyl) - ethyl] - 2 - trifluoromem^pheno- 70 
thiazine, is purified by molecular distillation, at 
195° Q at 1 micron. 

Example 3. 
A solution of 24.0 g. of 10 - (3 1 - hydroxy- 
propyl) - 2 ~ trifluoromethylphenothiaTine p- 75 
toluene sulfonate, (prepared by reacting 2- tri- 
fhioromethylphenothiazine with y - bromo- 
propyfretrahydropyranyl ether, removing the 
protective group with mineral acid and acylat- 
in with tosyi chloride in pyridine), 20.0 g. of 80 
N-hydjoxyethoxyethyipiperazine in 300 mL of 
ethanol with 10.0 g. of potassium carbonate 
is heated for six hours with stirring. The solu- 
tion is diluted with water, evaporated in vacuo 
and extracted with ethyl acetate. The dried 85 
oragnic extract is evaporated to leave a crude 
syrup of 10 - [3 l - N - hydroxyethoxyemyi- 
piperazinyi) - propyl] - 2 - trifluoromethyl- 
phenotbiazine. 

Example 4. 90 
Heptafluoropropylbenzene (180 g.) is slowly 
added to a mixture of nitric acid (d. 1.5) and 
concentrated sulfuric acid while maintaining the 
temperature at 20 — 30° Q The reaction mix- 
ture is quenched in an ice slurry, taken up in 95 
benzene and dried. Distillation at 100° C at 
10 mm. gives 1 - heptafluoropropyl - 3 -nitdo- 
benzene. A mixture of 125 g. of this com- 
pound in 300 mL of purified dioxane is 
reduced with hydrogen at 2,000 rxs/L in the 100 
presence of 15 g. of Raney nickel catalyst. 
Dilution with benzene, filtering the catalyst 
and evaporation gives a residue 3-heptafluoro- 
propyiamline, b.p. 95 to 96° C, at 12 mm. 

Equivalent amounts of potassium carbonate, 105 
2-chlorobenzoic acid and the anile with 5.0 g. 
of copper powder in 500 mL of amy! alcohol 
are heated at reflux with stirring for 24 hours. 
The basic reaction mixture is subjected to steam 
distillation. The residue is an aqueous slurry HO 
of the desired product as the sodium salt, 2- 

acid. The free acid is obtained by trituration 
with excess dilute hydrochloric add. 

The water-washed aminobenzoic acid (225 115 
gO is decarboxyiated by heating at 200° G 
until the evolution of carbon dioxide ceases. 
A mixture of 33 .5 g. of the resulting crude 
sofid, 3 - heptafluoropropyldiphenyiamme, and 
17.4 g. of sulfur and 0.3 g. of iodine is heated 120 
at 160— 1S0° C until the evolution of hydro- 
gen sulfide ceases. The reaction mass is then 
extracted with hot benzene. Concentration and 
cooling separates greenish yellow platelets of 

2 - beptafluoropropylpheno^iaTane. 125 
A suspension of 20.0 g. of 2-heptafluoro- 

propylphenothiazine, 12.0 g. of 3-cWoro-l 1 - 
(N - bydroxyerhyipiperazinyl) propane and 

3 g. of potassium carbonate in 300 mL of 
toluene is heated at reflux for four hours. After 130 
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working up the mixture as in Example 1, a 
viscous syrup, 2 - heptafluoropropyl - 10 - [3 - 
(N - hydroxyethylpit^razuiyi) - propyl] - 
phenoiljiazine, is obtained by m ole cu lar dis- 

5 tillation. 

A solution of 2.0 g. of this base in 25 mL 
of ethyl acetate is reacted with a slight excess 
of maleic add in ethyl a cetat e. Concentration 
and cooHng gives the dimaleate salt. 

10 Example 5. 

A solution of 103 J g. of 10-[3MN-£ormyi- 
piperazinyi - propyl] - 2 - trifltum)methyl- 
phenothiazine (made as in Example 1) in 400 
mL of ethanol and 218 mL of water 

15 containing 26 mL of 40% sodium 
hydroxide solution is heated at reflux for 
two hours. The alcohol is taken off in vacua 
on the steam bath. Hie residue is swirled with 
benzene and water. The dried benzene layer 

20 is evaporated in vacuo. The residue is vacuum 
distilled to give a viscous, yellow oil, lO-ffi- 
piperazmyi - propyl) - 2 - mfluoroinethylr 
prmothiazine, distffimg at 210—235° C an 
0 5 to 0.6 mm. A suspension of 7.8 g. of 10- 

25 p l ~ piperazmylpropyi) - 2 - trifhiorometbyl- 
phenothiazine (made in the above manner), 
3.4 g. of a^romobntanol and 8.0 g. of potas- 
srum carbonate in 150 mL of xylene is heated" 
at reflux with stirring for five hours. After 

30 working up the reaction mixture as in Example 
4, and SstflHng the crude basic residue, a 
viscous syrup is obtained, 10 _ [3 1 - (N - 
hydroxybuiyipiperazmyi) - propyl] - 2 - tri- 
fluoromethyrphenothiazme. 

35 A solution of 1.1 g. of the base is dis- 
solved in 25 mL of pyridine and 0.5 mL of 
butyryl chloride is added. After standing at 
room tempent m e for 12 hours, the reaction 
mixture is quenched. 

The separated product is 
40 washed veil with water, dried in vacua and 
tnfepn up in ethyl acetate ether. Dry hydrogen 
rMnriffe gas is passed through the solution w 
separate crystals of 10- [3 l - (N - » - butyryl- 

■ — - propyl] - 2 - trifluoro- 

dihydrochloride. 
Example 6. 
A solution of 3.9 g. of 10- (3 1 - p^peraanyl- 

Pfl - 2 - trifluorome^ylphenothiazine 
e as in Example 5), in 150 g. of benzene 
50 is swirled while 1.8 g. of phenylacetyi chloride 
is added dropwise. After standing overnight, 
the separated crystals of 10 - [3 1 - (N - tihenyl- 
acetylpiperazmyi) - propyl] - 2 - trtfluoro- 
methylphenothiazme hydrochloride are re- 
55 moved by filtration and washed with ether. 
Example 7. 
A solution of 3.8 g. of 10 - CP - piper- 
azinyiemyi) - 2 - txMuoromei^phmothiazane 
(made as in Example 2) in 150 g. of benzene 
$Q with 4 mL of pyridine is swirled while 3 mL 
of anhydride are added. The reaction 
mixture is allowed to stand overnight and 
evaporated to dryness. The residue after the 
usual add extraction and neutralization, is 
65 taken up in ethyl acetate and reacted with one 



equivalent of maleic acid to give 10- [2 1 - (N- 
acetylpiperazmyl) - ethyl] - 2 - trifluoro- 
memylphenotbiazine maleate. 

Example 8. 

A solution of 8.6 g. of lO-P^-hydroxy- 
emyipiperazmyi)propyi] - 2 - trifluoromedryi- 
phenothiazine in 50 g. of pyridine is swirled 
as 3.0 g. of benzoyl chloride is added. The 
reaction mixture, after standing for eight hours, 
is poured into a large volume of water. The 
material which separates is washed well with 
water, taken up in ether, and tr eate d with 
ethereal hydrogen chloride to give crystals of 
10 - [3* - (N - benzoyloxyethyipiperazmyl)- 
propyl] - 2 - trifluoromemylphenothiazine 
dihydrochloride; melting point 226—228° G 
Example 9. 

A suspension of 26.7 g. of 2 - trifluoro- 
methylphenothiazine. 25.0 g. of N-carbethoxy- 
N l - (y - chloro - P - methylpropyi) - piper- 
azine, prepared by condensing N - carbethoxy- 
piperazine with 3 - bromo - 2 - merirylpropyi- 
chloride, and 4.5 g. of sodium amide in 500 
mL of toluene is reacted and worked up follow- 
ing the procedure of Example 1 to leave a dark 
oil, 10 - [3 1 - (N - carbethoxypiperazmyl)- 
2 1 - methylpropyi] - 2- tri&ioromethyrpheno- 
thfazine. 

Example 10. 

A solution of 28.4 g. of 10 - [3 1 - (N- 
carbethoxypiperazinyl) - 2 1 - methylpropyi] - 
2 - trifluoromethylphenothiazine (made as in 
Example 9) in 300 mL of aqueous ethanol and 
15 mL of 40% sodium hydroxide solution is 
heated at reflux for four hours. The alcohol 
is removed in vacuo and the residue is swirled 
with benezene and water. The dried benzene 
layer is evaporated. The thick residue is dis- 
tilled to give a viscous, yellow, oil, 10-C2 1 - 
methyi - 3 1 - piperazinylpropyi) - 2 - t6r 
flmromethylphenotfaiaane, b.p. 210-515° C 
at 0.1 mm. which solidifies upon standing. 

A portion of this base, 23 g., is dissolved 
in 75 mL of ethyl acetate and reacted with 3g. 
of mandelic acid in 50 mL of ethanoL The 
niixture is allowed to evaporate on the steam 
bath until the salt begins to separate. Cooling 
yields 10 - (2 1 - methyl - 3 1 - piperazinyl- 
propyi) - 2 - trifluoromethylphenothiazine 
dimandelate. 

A second portion of the base, 2.9 g^ is dis- 
solved in 75 mL of ethyl acetate and mixed 
with 5 mL of alcoholic hydrogen bromide. 
Cooling gives the dibydrobromide salt of the 
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A solution of 5.7 g. of 10 - (2 1 - methyl- 
3 1 - piperazinylpropyi - 2 - trinuoromethyl- 
p henothi azine, in 150 mL of ethanol is warmed 
with 1.7 g. of ethylene oxide to 50° C for 
one hour. Hie volaules are removed in vacua 125 
to leave 10 - [3 1 - (N - hydroxyethyjpiper- 
azinyi) - 2 1 - methylpropyi] - 2 - trifluoro- 
methylphenothiazine. 
A solution of 1.6 g. of the hydroxyethyl 
in 50 mL of ether-benzene is heated at 130 
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reflux witfi 1 ml. of acetyl chloride. The 
separated monolrydrochloride of 10 - [3 1 - (N- 
acetoxyethyipiperazinyl) - 2 1 - methyipropyl]- 
2 - txMuorometiiylplienotbiaziiie is optionaHy 

5 isolated as such or shaken in an ethyl acetate- 
sodium carbonate solution mixture and con- 
verted to the riimaleate salt with an excess of 
maletcadd. 
A solution of 1.6 g. of the hydroxyethyl base 

10 in 50 ml. of ether-benzene is heated at reflux 
with 0.8 g. of benzoyl chloride. The hydro- 
chloride of 10 - [3 1 - (N - benzoyioxyethyl- 
piperazinyi) - 2 l - methylpropyi] - 2 - tri- 
fluoromethylphen othiazine is isolated as des- 

15 cribed above. 

Example 11. 
A solution of 2.7 g. of 10 - (3 1 - piper- 
azinylpropyi) - 2 - trifluoroniethyiphenothi- 
azine (made as in Example 5) and 1.5 g. of 

20 benzoyl chloride in 125 ml of benzene is 
heated at reflux for several hours. Concen- 
tration and standing yields crystals of the 
hydrochloride of 10 - [3 1 - (N - benzoylpiper- 
azinyl) - propyl] - 2 . truluoroniem^piieno- 

25 tbiazdne. 

Another aliquot containing 2.7 g. of the 
base and 12 g. of 2-furoyl chloride is reacted 
and worked up as above to yield 10 - [3 l - (N- 
furoylpiperazinyl) - propyl] - 2 - triflnoro- 

30 methyiphenotMazine hydroddoride. 

EXAMPLB 12. 

A suspension of 36.7 g. of 2-heptafluoro- 
propylphenothiazine (made as in Example 4), 
4.0 g. of sodium amide and 27.5 g. of N- 

35 diethyicarbamyl - N 1 - (y - chloropropyi)- 
piperazine (prepared by reacting N - diethyl- 
carbamylpiperazine with y - chloropro py l 
bromide in xylene with sodium amide in 300 
mi of toluene is heated at reflux for six hour. 

40 The reaction mixture is worked up following 
the procedure of Example I, bun the hydro- 
chloride salt is recovered and purified by 
crystallization to give 10 - [3 1 - (N - dkthyl- 
carbamylpiperaziny]) - propyl] - 2 - hepta- 

45 fluoroprojpylplienothiazine hydrochloride. 
Example 13. 
A solution of 53.0 g. of crude 10 - [3 1 - (N- 
diethylcaroamyrpiperazmyl) - propyl] - 2- 
heptafluoropropyrphenothiazine hydrochloride 

50 (made as in Example 12) in 200 mL of con- 
centrated hydrochloric acid is heated at reflux 
for 10 hours. The solution is diluted with 
water and filtered. The filtrate is neutralized 
with 40% sodium hydroxide solution. The 

55 separated product is taken up in chloroform, 
dried and treated with hydrogen chloride gas 
to separate 2 - heptafluoropropyi - 10 - (3 l 
piperazinylpropyl) - phenothiazine d Sh ydro- 
chloride. 

60 A suspension of 5.8 g. of this salt in 50 ml 
of toluene with 1.8 g. of ^bromoethyl acetate 
and 2.0 g. of potassium carbonate is heated at 
reflux, with stirring, for 12 hours. Water is 
added to the cooled mixture. The resulting 

65 organic layer is extracted into dilute hydro- 



chloric acid After neutralizing the extracts 
and taking the separated base up in benzene, a 
residue is obtained by evaporating the organic 
solvent in vacuo. This residue is chromato- 
graphed on alumina. The purified fraction of 70 
10 - [3 1 - (N - acetoxyethylpiperazmyl)- 
propyl] . 2 - heptafluoropror^lphenothiazfne 
dihydrochtoride is taken up in ethyl acetate 
and mixed with alcoholic hydrogen chloride. 
Concentration in vacuo enables crystals of the 75 
dihydrochloride salt to be recovered. 
Example 14. 
A suspension of 2.6 g. of 10 - (3 l - piper- 
azinylpropyi) - 2 - trih\ioroniethylphenotM- 
azme (made as in Example 5), 0. 5 g, of sodium 80 
amide and 1.4 g. of 4 - chloro - 1 - dimethyi- 
aminobutane in 50 ml. of toluene is heated at 
reflux for 24 hours. After working up as in 
Example I, the viscous base, 10 - [3 f - (N- 
dimetirylammobuty^^ - propyl] - 2- 85 

trifluoromethylphenothiazine is recovered. 

A solution of 1.0 g. of this base in 50 mL 
of ethanol is treated with 0.6 g. of methane- 
sulfonic acid. Trituration with ether and cool- 
ing gives the trimcthanesulpbonate sale 90 

Example 15. 
A suspension of 8.0 g. of 10 - (2 1 - piper- 
aziny lethyl) - 2 - trifluorometh^phenolliiazine, 
1.8 g. of potassium carbonate and 1.6 g. of 
allyl chloride in 100 mL of aqueous ethanol is 95 
stirred at reflux for three hours. After work- 
ing up as described in Example 13, crystals 
of 10 - [2 l - (N - attylpiperazinyl) - ethyl]- 
2 - trifluoromethylphenothiazine dihydro- 
chloride are obtained. 100 
Example 16. 
A suspension of 13.4 g. of 2-trifluorornethyl- 
phenothiazine, 2.1 g. of sodium amirf^ and 
12.5 g. of 3 - chloro - 1 - (N - phenyipiper- 
azinyl) - propane in 250 mL of toluene is 105 
heated at reflux for eight hours. After work- 
ing up as described in Example 1, crystals of 
10 - [3 l - (N - phenylmperazinyi) - propyl] - 
2 - trifluoromethylphenothiazine maleate are 
recovered. uq 
Example 17. 
A suspension of 26.7 g. of 2 - trifluoro- 
methylphenothiazine in 600 mL of toluene with 
4.5 g. of sodium amide is heated at reflux and 
then reacted for six hours with 35.2 g. of 4- 115 
carbobenzoxy - 1 - (w - chloropropyi) - 2£- 
dietriylpiperazhie, prepared by reacting N- 
carbobenzoxy - 2,5 - diethylpiperazine with 
y-chloropropyl bromide in benzene with sodium 
amide. The reaction mixture rantainrng io_ 120 
[3 1 - N - carbobenzoxy - 2 11 ^ . diethyl, 
piperazinyl) - propyl] - 2 - trifluoromethyt- 
phenothiazine is washed with water and 
treated with dilute hydrochloric acid The acid 
extracts are warmed briefly, cooled and treated 125 
with sodium hydroxide solution. The separated 
base is taken up in ethyl acetate, dried and 
micronxolecularly distilled to give the thick 
base, 10 - [3 1 - (2 U ,5" - diethyipiperazin^ 
propyl] - 2 - trifluorornethylphenothiazine. 130 
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A solution of 3.2 g. of the base in 75 mL of 
benzene is heated at reflux with 12 g. of iso- 
crotonyl chloride with sodium carbonate for 
several hours. The reaction mixture is treated 
with dilute hydrochloric acid after neutraliza- 
tion. The produce is taken up in ethyl acetate, 
dried and reacted with maleic acid to give 10- 
[3 1 - (N - isocrotonyi - 2"^ d iethylp iper- 
azmyl) - propyl] - 2 - trifruoromethyrpheno- 
t jiifl^inp dirnaleate. 

Another solution of 3.2 g. of the base in 
75 mL of benzene is reacted with 1.5 g. of 
dichloroacetyl chloride as above to give the 
monohydrochloride salt of 10 - [3 1 - (N - di- 
chloroacetyl - 2S5 1 - diethyipiperazinyl)- 
propyl] - 2 - triniioroinethyiphPTiorhia zinc 
Example 18. 
A suspension of 2.7 g. of 10 - (3 1 - piper- 
yl) - 2 - trffluoromethylphemJthir 

^ mple 5) in 50 mL of dimethyl fbrm- 

amide V with 1.0 g. of potassium carbonate is 
stirred while 13 g. of benzyl chloride is added. 
The solution is heated at 80° C for four hours 
and poured into an excess of water. The result, 
ing precipitate is washed and extracted into 
benzene. An excess of hydrogen chloride in 
ethyl acetate gives 10 - [3 1 - (N - benzyl- 
piperazinyi) - propyl] - 2 - trMuorornethyl- 
phenothiazine dmydrochloride. * ~ - . 

Another portion of 2.7 g. of the base is 
reacted with 1.9 g. of phenethyl bromide, as 
above, to give 10 - [3 1 - (N - phenethylpiper- 
azinyi) - propyl] - 2 - trifruorometirylplieno- 
thiazine dihydrochloride. 

Another portion (2.7 g.) is alkylated with 
22 g. of <o - phehylbntyl bromide to give the 
N- w~ pheny&utyi analogue. 

The base (5.4 g.) is alkylated with 2.6 g. 
of thenyl chloride as above. The dirnaleate 
salt of 10 - [3 1 - (N - thenyipiperazinyi}- 
propyl] - 2 - t^^^^ mp *hylT^enothiaanfl is 
obtained by reacting the crude base with an 
excess of maleic acid in ethyl acetate solution. 
Example 19. 
A solution of 2.8 g. of 10 r (2 1 - methyl 
3* - piperazmylpropyl) - 2 - trifluorometbyl- 
phenothiazine (Example 10) and 1.6 g. of 
cydopentylpropionyl chloride in 50 mi of ben- 
zene is heated at reflux for three hours. The 
solid separates to give crystals of 10 - [3 1 - 
(N - cyclopentyfpropionyrpipera - 2 1 
rnethylpropyi] - 2 - trifruoromt^^henothi- 
azme hydrochloride. 

Another solution of 2.8 g. of the base is 
reacted with 1-5 g. of hexahydrobenzoyi 
chloride, as above, to give the hydrochlo ride of 
10 - [3 l - (N - hexahydrobenzoyipiperazm 
2 1 - rnethylpropyi] - 2 - trifluoromethylpheno- 
thiazme. 

The base (2.8 g.) is reacted with 2.0 g. of 
/?-cyclohexylethyl bromide in ditnri 1 iylf miikr 
amide and 1.0 g. of potassium carbonate is 
reacted and the product isolated as described 
in Example 13, to give tie riimaleatP: sate of 
10 - [3 1 - (N - cydohexylethylpiperazinyl)- 



> 2 - trifluoromemylpheno- 



2 1 - rnethylpropyi] 
thiazine. 

Example 20. 
A solution of 3.4 g. of 10 - [3 l - (N- 
hydroxybutyipiperazinyl) - propyl] - 2 - tri- 
fluorometh^phmo thiazine (Example 5) in 25 
mL of benzene is reacted with 2.3 g. of furoyi 
chloride in 25 ml. of benzene at reflux for 
two hours. The hydrochloride of 10 - [3 1 - 
(N - furoyloxybutylpiperazinyl) - propyl] - 2- 
trifluorornethyiphenotliiazine separates as a 
crystalline solid. 

Example 21. 
. A suspension of 15.4 g. of 10 - (3 1 - piper- 
azinyipropyl) - 2 - trifluoromethy^jhenothH 
azine in 7.5 mL of concentrated hydrochloric 
acid and 100 mL of water is heated to 85° G 
The volume of the reaction mixture is brought 
to 500 mL with water. Ethanol (100 mL) is 
added along with 3.6 g. of potassium cyanate 
in 25 mL of water. After refluxing for one 
hour, the solvent is removed. The cooled reac- 
tion mixture is neutralized with ammonium 
hydroxide. The suspension is extracted with 
chloroform. The dried chloroform extract is 
evaporated to leave crystals of 10 - [3 1 - (N- 
carbamylpiperazinyl) - propyl] - 2 - trifluoro- 
methylphenothiazine. 
WHAT WE CLAIM IS:— 
1. Chemical compounds of the class con- 
sisting of a free base and its nontoxic acid 
addition salts, the free base having the 
formula: 



*4 K 5 
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in which Y is perfluoroalkyi of 1 to 3 carbon 100 
atoms; A is an alkyiene chain of from 2 to 
6 carbon atoms separating the nitrogen atoms 
linked thereto by at least two carbon atoms; 
Ri is H, Ra, R,, R 4 and R 3 are methyl, ethyl 
or hydrogen; R„ is cycloalkyl having 5 or 6 105 
carbon atoms, cycloalkylalkyi having 6 to 10 
carbon atoms, alkenyl having 2 to 6 carbon 
atoms, dialkylamino - lower - alkyl having 1 to 
6 carbon atoms in each of the alkyl 
portions and 2 to 6 carbon atoms in the lower 110 
alkyl portion, hydroxy - lower - alkyl having 
2 to 6 carbon atoms in the alkyl portion, 
hydroxy - lower - alkyl - oxy - lower - alkyi, 
the lower alkyl portions having 2 to 6 carbon 
atoms, phenyl, rinnamyl, furoyloxybutyl, 115 
furoyi, thenyl, monocyclic aralkyi having 2 to 
6 carbon atoms in the alkyl portion, aliphatic 
acyl having 1 to 6 carbon atoms, alicydic 
aliphatic acyl having 7 to 10 carbon atoms, 
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monocyclic aryiraHphatic acyi having 6 to 10 
' carbon atoms, caxbomethoxy, carbethoxy, 
carbobenzoxy, carbamyi, dialkyi caibamyi hav- 
ing 1 to 6 carbon atoms in tie alkyi portions 

5 and N-pbenyi caibamyi, aliphatic acybxy- 
lower-alkyi having 1 to {> carbon atoms in the 
.acyloxyportion and 2 to 6 carbon auoms in the 
lower alkyi portion, or monocyclic aroyioxy- 
lower alkyi having 2 to 6 carbon atoms in the 

10 lower alkyi portion, the values of Y, A, R u R» 
Rj, R*, Rs and R« being chosen so that in any 
one compound, when Y is CF S , A is propylene 
and R w R 2> R« and R, are each hydrogen, 
R^ is not hydroxy-lower-alkyi having 2 or 3 

15 carbon atoms in the alkyi portion, nor aliphatic 
acyioxy - lower - alkyi having 1 to 6 carbon 
atoms in the acyloxy portion and 2 or 3 carbon 
atoms in the lower alkyi portion. 

2. 10 - [3 1 - (N - Hydraxyethoxyethyi- 
20 prperaanyl) - propyl] 2 - txifluoromethylr- 

phenothiazine. 

3. 10 - [3 1 - (N - Fonnylpipeiazuiyl)- 
propyl] - 2 - tirifluoroinethylpliencrtMazine. 

4. 2 - Heptafluoropropyi - 10 - [3 1 - (N- 
25 hydroxy ethylpipera2dnyl) - propyl] - pheno- 
thiazine, 

5. 10 - [3 1 - (N - Carbamylpiperazmyl)-- 
propyl] - 2 - trifruoron^drylr^motrria???rir, 



6. 10 - [3 X - (N - Hydroxyethylpiperazinyl)- 

2 1 - methylpropyl] - 2 - triiruoromethyipheno- 30 
thtazme. 

7. 10- [3 1 -(N- AcemxyethylpiperazmyO- 

2 1 - methylpropyl] - 2- trMuoromeihy^heno- - 

8. 10 - (Fiperazinylalkyl) - perfluoroalkyi- 35 
pheno thiazine derivatives as dpfiiflyf in f3aim 

1 when produced in accordance with any of 
Examples 1 to 21. 

9- Process for the preparation of 10 - (piper- 
azinylalkyi) - perfluoroalkylphenothiazhie 40 
derivatives as defined in Claim 1 substantially 
as hereinbefore described with reference to any 
of Examples 1 to 21. 

HASELTINB, LAKE & CO., 
28, Southampton Buildings, 
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